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Trenslation from: Referativnyy Zhurnal, Elektrotekhnika,.lQST,
N

r 1, p- 325 (USSR)
rroltskly, V.S« Rakhlin, v.L.

e
Absolute Microwattmeter for 8 3.2-cm Wave and 1ts Appli-

cation in Radio—asbronomy and Engineering (Absolyutnyy
mikrovattmetr na yolnu 3.2 cm 1 yego primeneniye v
_radioastronomii 4 tekhnike) °

Uch. zapisii Gor'kovsk. wn-t, 1956, 30, pp.83-91-

In the described wattmeter the measured power is compared
by the zero method with a standard power; as such the radio
emisslon of a heated matched absorber placed inside &
waveguide 18 used., It8 radlo-emissive capacity is deter-
mined by 1its absolute temperature. The gystematlc error in
measuring the power of a sinusoildal gignal does not exceed
+7 per cent. In measuring nolise capaclty with 2 smooth

CIA-RDP86-00513R001756720004-9"
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* Absolute Microwattmeter for & 3,2-cm Wave (Cont.)

. ¥

. spectrum, the error 18 reduced to % per cent, because in
that case the gransmisslon band does not enter into the
wattmeter's constant. The heating up of the sample and
obtaining & wlde transmission pand involve difficulties.

In the described wattmeter thﬁ sample was heated up to
500° which added about 3 1071Hwatt to the standard
capacity. Powers up to 10‘11watt can be measured by the .
sero method with an accuracy of + 10 per cent; in this

method a matched abgsorber havingfregulag oo temgerature .

instead of the”standarg,;}q_conpectedaa he inpuwt.

The instrument 1s first of all callbrated according to tae
aifference of capacities of the cold and hot standards after
which the gain in it 18 reduced for a determined number of
times. The lowest capacity which can be measured with the
wattmeter 18 determined from the level of 1ts8 own noises,
causing a chaotic movement of the output device's indicator;
this capaclty amounts to 10-16 watts for the nstrument belng
described. In measuring capacities over 10742 W, its
fluctuation error doeés not exceed 0.1 per cent. AlSO0, other
possible gources of error are investigated well. as measures
for thelr prevention. In the described wa tmeter these addi-

card 2/3 tional errors are reduced 80 much that 1t can be used for
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measuring capacities of the order of 10-15 W with an
accuracy of + 10 per cent. The wattmeter is designed
for measuring capacities of a monochromatic signal with
a 9375 Mc frequency or a slgnal with a continuous
spectrum in a band of about 10 Mc around the Same fre-
quency, and also an average pulse power with a pulse
frequency band not exceeding 5 Mc, and pulse capaclty
not above 10-11 yatt, Utilizing standard horns one can
apply the device for precision measurements of fleld -
strength. The more important fields of application of
the mattmeter are measurenients of .radio emission of cos-
mic bodies and of noise of various types of electronic
devices. Bibliography: 7 titles. '

A.S.B.
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AUTHOR: Troitskiy, v.8.

ittt - .
TITLE: The Problem of Thermo—calibration of Badio—astronomical
Equipmenx. (K voprosu 1ovoy.kalibrovke radioastronomi—

cheskoy apparatury) (Brie

PERTODICAL: Radiotekhnikd | Eloktronike, 1957, Vol- 11, No.?
oo, 935 - 957 (USSR)

ABSTRACT: Thermo-calib of a radio-astronomical receliver
usually-requires measurements. The procedure

can be simplified by t thod. The
enna O ] i . i jip which case

the]temperature of

= - I
m g = Ty (2 Yo )
where To is the temperature of the material of the antenna;
YTO ig the temperature of the antenna noise and Tg is the

temperature of the vertical reglon of the BKY. . The measuring
eqpipment ig then switched over from the antenna to & ®g0ld"
gtandard and Taﬁ is determined from the deflection of the

¢ardl/2 measuring equipment which is given bY:
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The Problem of Thermo—calibra‘cion of Badio-—astronomical Equipment.

By = &% - | (5)
The temperature of the antenna is then expressed by:

T = e T

e gyl ° - u\ (7
where the quantity T“ ghould be kKnown and can assume any
value not equal to To . The sabove method of e asurement is

peing used at the Gorkly Radio—astronomical Station for the
measurement of the intensity of the cosmic sources at cm waves.
Phere are 6 references, 3 of which are Slavic.

ASSOCIATION: Radio-physics Inpstitute of the Gorkiy Uniersity.

(Radiofizicheskiy Institut pri Gor'kovskon Universitete)
SUBMITTED:  June 26, 1956

%B?%IZE Lipbrary of Congress.
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30V/35-59-8-6344
Translation from: Referativnyy zhurnal, Astronomiya i Geodeziya, 1959,

Nr 8, P35
AUTHORS: Troitskiy, v.S., Zelinskaya, M.R., Rekhlin, V.L., Bobrik, v.T. l/
TITLE: Results of Observations of the“Solar Radio-Frequency“ﬁnission

20 8 e i TS Eoll
at Wave-lengths of 3.2 and 10 o During the Total Sun's kclipse
on February 25, 1952, and June 30, 1954

PERIODICAL: V sb.: Polnyye solnechn, zatmeniya 25 fevr. 1952 1 30 iyunya
1954, Moscow, AS UssR, 1958, p 330

ABSTRACT: gee RZhAstr, 1957, Nr 1, P 489,
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“The Influence of Spontaneous
Molecular Generator",

Radiation on the Spectral Line Width of a

He considered the influence of spontaneous radiation of exclted molecules

in a generator network. The author showed that the spontaneous molecule radiation leads -
- to # a widening of spectral lines in existing generators.

report presented at the All-Union Confe
Physics, Gor'kiy, 13-18 October 1958,
vol. 2, No. 1, pp 121-127)

rence on Statistical Radio

(Izv. vyssh uchev zaved-Radiotekh.,
COMFLETE card under SIFOROV, V. I.)
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ISAREGRADSKIY, V., i (HIRTL, Gor'kiy)

“The Sensitivity of Amplifiers Working on e Beam of Excited Molecules",

The authors showed that the influence of hhermal network noise on the receiver
sensitivity may be changed by parameters dubject to selection, but the spontanecus
molecule radiation noise increases in this case. At room temperature and Qptimum
parameters, the interior noise of such an amplifier will amount to sbout 8 Kelvin.

reporfpresented at the All-Union Conference on Statistical Radio Physilcs, Gor'kiy, 13-18
October 1958. (Izv. vyssh uchev zaved-Rediotekh., vol. 2, No. 1, pp 121-127)
COMPLETE card under SIFOROV, V, I,)
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OTISKIY, V.S. (HIRFI, Gor'kiy)
fpe Spectral Width of Tube Oscillator Lines and Flicker Noise."

hod for calculating the influence of slow fluctuations on the
frequency end amplitude of self-cscillator oscillations. Showed thet tube flicker
noise may influence the amplitude and frequency fluctuation of the oscillations,
whereby the line contour appears in the Doppler shape, while its width by some orders.

Explains met

| report presented at the 1st All-Union Conference on Statistical Radio Physies,
; Gor'kiy, 13-18 Octcber 1958. (Izv. vyssh ucheb zaved-Rediotekh., vol. 2, No.
1, pp 121-127) COMPLETE card under STFOROV, V. I.)
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‘06513 SOV/141-58-1-3/14
Some Problems of the Noise Theory in Oscillitors. Influence of the
Flicker Noise

averaging of Eq (3) over a period re:ults in BEgs (4), where
A, and By are defined by Eqs (5). In the absence of the

fluctuations the solution of Eqs (#4) gives a quantity a,
for the amplitude and A’i for the piase, In the presence of

the fluctuations a random amplitude :omponent a(t) and a
random phase ¢(t) are produced. These can be determined

from Bgs (7). If the s%ectrum of tt> oscillations is com-

paratively narrow, Egs 7) can be wiL.tten as:

da 1 .
= po - E (£) sir. b
dt 8,0, 17 (8)

d _ PV
89 = qa 0 &(t) cos wyt .

dt a

o V0
Phese can also be written as Eqs (9:. The amplitude spectrum

of the fluctuations is given by Eq :12) while the frequency

A "
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Some Problems of the Noise Theory in Oscillators, Influence of the
Flicker Noise

spectrum is defined by Eq (13), where A = Qa, and w (w)
is the spectrum of the function €(t) . The symbol .. de-
notes the frequency W; -~ w , where @y 18 the oscillation

frequency in the absence of fluctuations. Since the ex-
pression for w, depends on the type of the oscillator, it

is seen that the fluctuation

of the circuit, For an anode

and frequency spectra are given by Egs (15), where

bower of the oscillator and 12 is the amplitude of the first

harmonic of the anode current, The above eéxpressions assume
that the noise is a stationary random process. Normally,
this assumption is not valid, since the shot noise and the
flicker noise vary periodically, ©Thig Vvariation can be rep-
Tesented by defining the average square value of the total
noise current, Thig is given by the first equation on D 27,
The basic equations can now be written as Egs (17) and (18),
The amplitude spectrum is given by Eq (21), which in its final
Oorm can be represented by Eq (23)., TThe final formula for the

04-9"
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Some Problems of the Noise Theory in Oscillators, Influence of the
Flicker Noise

frequency spectrum is in the form of Eq (26). From Eq (26)

it can be seen that the flicker nvise has a direct effect on
the frequency fluctuations, The above formula can be used to
investigate an anode-tuned oscillator which contains a special
quadripole in its grid producing a phase shift p . The
effect of the flicker noise on the frequency spectrum in this
case is represented by Eq (30). fThe analysis shows that the
spectrum of the amplitude fluctuation at low frequencies is

almost entirely determined by the spectrum of the flicker
noise. On the other hand, the fre

to the flicker noise only when the

between the anode current and the . Furthermore,
the width of the spectral line is independent of the power
produced by the generator and is a function of the Parameters

Card 5/6
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Some Problems of the Noige Theory in Oscill:tors, Influence of the

of the network and the flicker noise of the tube. The author
eéxpresses his gratitude to I, L, Ber: hteyn and G, S, Gorelik
for their interest in this work and 15 4, N. Malakhov for
valuable remarks, The baper contains 1 figure ang 19 ref-
erences, 16 of which are Soviet and 3 English,

ASSOCIATION: Issledovatel'skiy radiofiziches. iy institut pri Gor!
kom universitete (Radio-Physics Resea.'ch Institute of NG,
Gor'kiy University)

SUBMITTED: October 5, 1957,

kove~
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ZHEVAKIN, S.A«; TROITSKIY, V.S.: TSEYTLIN, N.M.

" Atmospheric radio emission and investigzation of gbserption of
) centimeter radio waves. Izv.vys.ucheb.zav.; radiofiz. 1 no.2:

19-26 '58. (MIRA 11:11)

1l.Issledovatel'ekly radiofizicheskiy institut pri Gor'kovakom
universitete.

(Microwaves) (Atmosphere)
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AUTHOR: Troitskiy, V. 8.

TITLE: Discussion: Remarks on the Article of V. 1. Tikhonov and
I, N. Amiantov - nInfiuence of Slow Fluctuations on an
Oscillator” (Diskussii: O stab'ye V. I, Tikhonova i I. N,
Amiantova - wyozdeystviye medlennykh flyuktuatsiy na avtos-
enerator")

PERIODICAL:Radiotekbnika i Blektronika, 1958, Vol %, Nr 4,
oo 579-580 (USSR)

ABSTRACT: The paper upder the above title was published in this

journal in April, 1955, pp n28-43%2, Here, it is pointed
but that Bg.(3) quoted by mikhonov and Amiantov does notb
gatisfactorily describe the problem in view of the fact
that their Bq.(2) for the characteristic of the tube 1is
incorrect. It is shown that the principal equation should

be in the form:

D 27,
VA |
X - D

It is further pointed oub that the problem of frequency
fluctuations in an electron tube oscillator cannot be
Card 1/2
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Discussion: Remarks on the Article of V. I. Tikhonov and I, H.
Amiantov - "Influence of Slow Fluctuations on an Oscillator"

analysed by considering the fluctuation of the tube current
characteristic alone, It is thought that the main reason
for the frequency fluctuation is the change of infernal
dynamic capacitances of the tube which are caused by the
changes of the space charge. The note contains 2 Soviet
references,

SUBMITTED: April 12, 1957

1. Electron tube oscillators--Mathematical analysis 2. Electron tube
oscillators-~Performance 3. Electron tube oscillators--Theory

Card 2/2
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AUTHOR: Troitskiy, Vv.S. SOV/109-3-10-9/12

1'ITLE: The Theory of Molecular (Maser) Oscillator and (the Theory
of) the Fluctuation of its Oscillations (K teorii moleku-
lyarnogo generatora i fluktuatsiy ego kolebaniy)

PERIODICAL: Radiotekhnika i Elektronika, 1958, vol 3, nr 10,
pp 1298 - 1313 (USSR)

ABSTRACT: It is assumed that the voltage at the condenser of the
oscillator is sinusoidal,so that its operation can be
described by the Basov-Prokhorov equation (Ref 1):

d2v w. dv m2 (1)
+ —— ¥ =0
ate Q 4t 2 4

where @ 1is the quality of the circuit, w, is the

natural frequency of the resonant circuit in the absence of
the molecules, V is the voltage on the condenser, while

L, C and r are the parameters of the resonant circuit;
the c8mplex permittivity € = £1(0,B ) - iey(w,E))

corresponds to the steady-state frequency and amplitude of
Cardl/?
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The Theory of Moleculer (Easer) Oscillator and (the Treoxy of) tlhe

Fluctuation of its Cscillations

the field across the condenser, i.e. E

= A /a .

Eq.(1l) does noft, strictly speaking, desBribe’the transient

processes but if the proc

/ge used in the
of amplitude and phase ©
are caused by the electromotive force (%

can also

noise cirrent which has a spectral density

effect of the molecules. By taking Eﬁt) into
Tmed into Eg.(2). If7it is

the shot

account, Ba.(1l) is transfo
assumed that the solution
4 = A(E)

Vv = A cos & , where

transient analysis.
{ the oscillations in the generator

esses are comparatively slow, it

The fluctuations

of the tlhermal
Wy y and by

of Bq.(2) is in the form of
and © = ©(t)_, the

equation can be written in the form of Eqs.(}):in which
“gnd ¥ are expressed by Egs.(4) and (5), respectively.
qs.(3) are the basic expressions for the analysis of the

system.

the permittivity of the system 1s investigated.

First, the effect of the discontinuous nature of

It is

shown that if the molecular beam is mono-kinetic, the two
components of the permittivity can be expressed by Eqs.(S),

where M
Card2/7
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The Theory of Liolecular (iizser) Oscillator and (the Theory of)
the Fluctuation of its Oscillations

a given instant, S is the cross-section of the molecular
besm and L is therpath in the condenser. In reality,

the molecular beam is not mono-kinetic and its distribution
function can be approximately represented by Bq.(9), where
o is the most probable volue of the transit tine of the

molecules. On the basis of this distribution, thLe two
pernittivity components are expre ced by Tqs.(10). Tre
fluctuations of &5 and €, are dependent on the

fluctuation of M . If () - = m(t) and if H(E)
represents the velocity of the molecular bean, €5 and €4

can be written as #gs.(11) and thelr average values are
given by Eqs.(12). The spectral density of m(t) is given
by Bgs(14) for a mono-kinetic, molecular beam and by
Eq.(15) for a non-mono-kinetic beam. in the absence of

the amplitude and phase fluctuations, Egs.(?) cen be
written in the form of Eqs.(16), from which the condition
of self-excitation 1s expressed by 1q.(18). On the other
hand, Eq.(17) sives the frequency of oscillation; the

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756720004-9"
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sov/ 109-3-10-9/12
The Theory of Holecular thaser) Oscillator and (the Theory of)
the Fluctuation of its Oscillations

equation can be written in the form of Eq.(20) where
A2 is defined by Bq.(19) and Vv = (w2 - wo)’to and
R = cog"(b/EQ . Eq.(20) is plotted in Figure % as & function

of u for various values of n and Ry/v . 1P ig shown
that the oscillations are stable in amplitude provided:

d
_g}- = po <O .
da,
on the basis of Egs.(24), it is found that p, can be

expressed DY Eq.(26). Tke equatiorn is employed o
determine the boundaries of the stable region of operation
and these are shown in Figure &4; the vertically shaded
areas correspond to the unstable region, while the
horizontally shaded areas represent a stable region of
operation. The fluctuations of the amplitude and phase

capanyy OF the system can b€ dosoribed by Bas.(29). If

APPROVED F :
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sov/ 1.09-3%-10-9/ 12
The Theory of Holecular (lfaser) Oscillator end (the Theory of)
the ¥luctuation of its Oscillations

A=A+ Aoa(t) and 0= 0w = Wy + o(t) , Egs.(29) can be

written as Egs.(30) and (31). On the basis of these
equations, the freguency and amplitude fluctuations are
finally described by Eqs.(3%). These can be written in
the final form,as given by Egs.(%6) and (37), respectively.
Eq.(%6) can be/ solved by the kourier pethod and gives the
following expression for the spectral density of the
frequency fluctuations: 5 5

Q Wg(g"”l)wl p- o+ Q
2A2 2
0 Po

+

1
-—-2
W (Q) = — 5151 +
A <1-ql>i 22

+ (,22
(38)

2 e A ;og+9

2
wy (Q,04) W (Q,07)0 af
A Ak bt SR R Rk S .
0

Similarly, the spectral density of the amplitude fluctuations

cards5/%
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SOV/109-3-10-9/12
The Theory of Holecular (kaser) Oscillstor and (the Theory of)
the Flucbustion of its Oscillations
is expressed by Eq.(59); alternotively, the two equations
can ve written in the form of Bags.(#40) and (41). Bq.(40)
is used to determine the width of the spectral line of the
oscillator and this is equalgto:
w_(0) 1 kT w
AF=—L—=————§(1+u2) 45) -
Ly 4% P Q3

On the basis of Eq.(45), it 1is found that the fl&ctuation
for an oscillator basec on ammonia is AF = 1077 cps;

this value is lower by several orders than the corresponding
value for & vacuum-tube oscillator.

There are 7 figures and 10 references, 8 of which are

Soviet and 2 English.

Card ©/7
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AUTHOR: Egi_tskiy, v.S. 56-2-17/51

TITLE: A Contribution to the Theory of the Molecular Generator
and of the Fluctuations of its Viorations (k teorii
nolekuyarnogo generatora i fluktuatsiy yeso kolebaniy)

PERIODICAL: Zhurnal Eksperimental'noy i meoreticheskoy Fiziki, 1958,
: Yol 34, Ir 2, pp 390-393 (USSR)

ABSTRACT: The present work investigates the molecular generator as
autovibrating system with one degree of freedom which can
ve described by the equation by M. G. Basov and A. H.
Prokhorov (ref. 1) for gteady vibrations. The equation
of the vibrations of the molecular generator can be put
down in general form as & system of equations:
Lk(E + 4m0) = Oi Lu(E) = o« E denoting the field strength
at the edge of the generator and ¢ the polarization of the
molecules. The first of these equations is an usual
circuit differential equation and the second equabion is
the equation of the molecular pysten. The problem of
forming the second equation is very complicated and not
card 1/3 yet solved at present. Some problems of the theory of tne
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. A Contribution to the Theory of the Holecular Generator 56-2—17/51
and of the Fluctuations of its Vibrations

molecular generator, however, can be solved by means of

the equation by Basov-Prokhorov (ref. 1). This equation
describes tne vibrations which became steady and is a
contour equation with a complex dielectric constant € of the
molecular bundle. This equation can be obtained from the
above mentioned system when as second equation the known
ratio B(g - 1)/4n = o is chosen. This equation is valid
only for sinosoidal vibrations in the investigated case
because of the gaturation effect. The fluctuations of
amplitude and frequency in the molecular generator are
caused by the thermel background noise $(t). The equation
taking into account these fluctuations is put down here. The .
taking into account of the occasional dependence of the ’
dielectric constant on t supplies the fluctuation-de-
pendent electromotive forces which even with T=0 are
neglectably small compared withf (T). The parametric
jnfluence of fluctuations, however, is maintained &nd

is also considered here; the corresponding equation and

an Anget of the golution for it are put down. Then

equations for the short effect of the dielectric constant

as well as for the tuning freguency of the circuit are

card 2/3 put down. Then the fluctuations of the amplitude and of
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A Conirizution to the Theory of the ‘olecular Jenerztor 56—2-1?/51
and of the Pluctuations of its vVitrctions

the phuse of vibration ure deternined. tecording to the

formula given here the fluctuationy of the freyuwency of .
the molecular generator are the 103th to 10%tn part of the {
fluctuations connected with the fluctuction baclkground

: noiges in an equivalent valve generator. The monochromatism

) and the stability of the vibretions of the genervtor can

be explained by the automatic control of the frequency.

There are T references, 6 of which are Slavic.

LSSOCIATION: stete University, dortkiy (Tor'kov:kiy cogularstvenayy
universitet)

SUBMITTED: July 9y 1957

AVAILABLE: Livrary of Cong resd

1. Generators—ﬂolecular—Vibration—Theony
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T, _Troitskiy, V.S sov/141-2-3-6/26
-
TITLE: The Influence of Spontaneous Radiation on the Spectral
Line Width of a Molecular oscillator.
PERIOD ICAL: Tzvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1959, Vol 2, Nr 3, pp 377 - 383 (USSR)
ABSTRACT: The paper was presented at the First All-Union Conference .
on Statistical Radio-physicS. Gor'kiy, 1958,
it is shown that the 1ine width has two components. One
is due to noise in the oscillator circuit (thermal width) 3
f the molecules.

the other is due to spontaneous radiation ©
i itude as that

associated with an i essential
threshold of monochrom i ‘11ations. The problem has
i tum-mechanical terms

not yet been
but the present estimate should be useful as a guide to
t the oscillator is connected

experiments .

to the load through 2 circulatoX. Both the amplitude and
frequency of the oscillator will influence the random
component of output and the general equation,taking into
ccount both thermal and radiation fluctuations, is (1),

Cardl/k d"(V&)/oLtz .,_(COO/Q,,) Eol (V;,)/d/t:’ +VCJZ' = QZ(EK+ % cn))
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The Influence of Spontanceous Radiation oﬁﬁ%ﬁelsﬁéiral Line Width
of a Molecular oOoscillator
where: V = a, cos gf
W is the natural frequency
f steady-state

is the voltage across the circuitls

of the circuit itselfs

is the mean frequencY O

1 . .
oscillations;j

Er(t) is the thermal noise emf due to the total
\ Y

resistance of the circuit and load;
sponding to the latter

w

O.H is the Q-factor corre

resistance,

g = €' - 1g" is the complex Dpe
gas used (which depends on
frequency of oscillations nea
frequency wz) and

quivalent of the spontaneous

rmittivity of the
the amplitude and
r the transition

g (t) is the emf e
cn . .
radiation.

It is also apparent that the radiation component of Wdth
js not less than 1/f%v ¢ . where g is the most probable
Card 2/k o °
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SOV/141-2-3=6/26
The Influence of Spontaneous Radiation on the Spectral Line Width
of a Moleculer Oscillator

flight-time of a molecule in the circuit. The effect
of including a circulator is to make the thermalmoise spsctaum
a function of the generator circuit only. The magnitude
of the dielectric constant & of the gas being used
depends on the number of molecules in the drcuit and their
velocity-distribution. Suitable expressions substituted
in BEq (1) produce Eq (2). The fluctuations in amplitude
and phase are given in Eq (5), whence it is shown that the
discrete nature of the molecular beam does not influence the
fiuctuations in frequency. The spectral density of the
. fluctuations is given in Eq (8). Interestis confined to
> the low-frequency part of the fluctuation spectrum and 0
' a simple (comparatively) expression for line width -
(Eq (12)) in terms of the spectral density of the spontaneous-
radiation component is derived. The distribution function
v assumed is that of Eq (13). It is postulated that the
._l ' effective total power is related by a single coefficient
T to the non~coherent power, Mf;hmz , of spontaneous HV//
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SOV{141-2m35-6/26

The Influence of Spontaneocus Radiation on the Spectral iine vidth

of a Molecular Oscillator

radiation by the molecules in the circuit in the absenca
of generation (f3 is the single-molecule radiation
pbrobability, the total numb

Substitutingstypical values into r
width of 10 ¢/s and a radiation width of 0.5 x 10

The:e are 7 relerences, 5 of which are Soviet and .
2 English.

ASSOCIATION: .Issledovatel‘skiy radiofizicheskiy institut
Pri Gor‘*kovskom universitete (Radiophysics Research
Institute of Gorlkiy University)

SUBMITTED : December 30, 1953 e
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2.17700 SoV/141-2-3-22/26 i
f AUTHORS: Zelinskaya, M.R., Troitskiy, Vv.S. and Fedoseyev, L.N.
8l TITLE: Radio Emission’of the MoonnGn 1.63 cm during 1956-1957

: “ PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
’ 1959, Vol 2, Nr 3, pp 506 « 507 (USSR)

ABSTRACT: The authors have measured the effective temperature of
the central part of the lunar disc as a function of its
phase. The results obtained can be approximated by the
expression:

Tp, = 225° -~ 362 cos (At - 40°) (1)

(in the case of new moon 1T = 0) while the corresponding
theoretical function (Ref 2) is:

Tn = 20k - 133°(1 + 26 + 262)"Y2c0s (2t - £)  (2)

where & = P/u is the ratio of the pemetration of the
electromagnetic wave 1/x to the depth of penetration of
the thermal wave 1/ (p and u are the attenuations (

o
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of the thermal and electromagnetic waves in the ilunar
rock, which depend on the physical and chomical
characteristics of the material on the lunar surface) and

tg £ = 8/(1 = 8) (3) .

The magnitude of ihe constant component agre=s v th tle
theoretical constant component to within the limits of
experimental errore. The value of & , calculats. foow

Egqs (1) and (2) turned out. to be 2,3 & 0,2, The wniue

of E calculated from Eg (3) is 35, wiflc tae

experimental value is 40 5 7 . Table 1 gives a comparison
of results ‘vbtained on other wavelengths., Using the results
obtained for wavelengths of 1.25, 1.63 and 3.2 cm. it is
possible to-derive the interesting relations

6/2 £ const. (4) .

It is known that such a relation is a result of the faCtLd//
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. SOV/141.2-3-22/20
Radio Emission of the Moon on 1,63 cm during 1956-1957

that solid dielectrics have a constant loss angle almost
in the entire ¢m region, i.eo

o

tg A = bwe (w)/sw ¥ const, (5}
where o(w) is the equivalent electrical conductivitye
Using the above value of & and of the thermal conductivity

(k = 2.5 x 10"’6) obtained from gytical data (Ref 8), it
is easy to show that u = 0.2 cm ~ and

d = 7.9 x 108 CGSE. This gives the loss angle for lunar

rocks as about 2% and the depths of penetration at

A = 1.63 em as 1/x = 5 e¢m and 1/B = 2.2 cm. Compared

with terrestrial rocks, this value of the conductivity is

relatively large but not impossible for rocks with a large

content of potassium, sodium and iron oxides. For

wavelengths of 8.6, 8 and 1.5 mm, the result given by

Eq (4) does not apparently hold as well. Near A = 8 mm,

o/N shews a quasi-resonance behaviour. If this is in fact
Card 3/5
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Radio Emission of the Moon on 1.63 cm during 1956-1957

the case, then one must admit the existence of a reduction
in # in lunar rocks for A = 8 mm, vhich is difficult to
explain. On the other hand, it might be assumed that the
thermal conductivity of the upper layers of the lunar soil
(which is mainly responsible for the 8 mm radiation) is
lower than the thermal conductivity at greater depths. &
similar result may be obtained from the fact that the lag
of the radio emission behind the phase of heating on

A = 1.63 cm turned out to be somewhat larger than required
by the single-layer model of the lunar soil, and is in
better agreement with the two-layer model. However,
available data are not sufficiently accurate for a clear
choice between the two models. It is necessary to have
higher resolution data in the mm and the cm rangese.

There are 1 table and 8 references, 4 of which are

English and & Soviet. (’f/ '
(This is an abridged translation.)

i
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ASSOCIATION: Issledovatel!skiy radiofizicheskiy institut pri-
Gor'kovskom universitete (Radiophysics Research Institute

of Gor'kiy University)
SUBMITTED: February 18, 1959
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Troitskiy, V.S. SOV/141-2=4-5/19

Eﬁfﬁfiuénce.ofviﬁz Flicker Noise on the Width of an

Oscillator Spectral Line ®

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,

ABSTRACT:

1959, Vol 2, Nr &, pp573 - 580 (USSR)

In an earlier work (Ref 1), the author gave a method

of evaluating the influence of periodic noise of the tube
on the amplitude and frequency fluctuations in an
oscillator. The above method is now applied to the
analysis of the fluctuations in a particular type of
oscillator. An anode-tuned oscillator whose capacitance
is C(t) = C # x(t) is considered; the component n(t)

is the fluctuating portion of the capacitance such that
" Q(Co and ® = 0 . The equation for the current in

the inductive branch of the resonance circuit, which
takes into account the thermal e.m.f. E_(t) , is in the
following form: °

Card 1/6
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Influence of the Flicker Noise on the Width of an Oscillator
o Spectral Line
. a®x [ &\ ax 1ag,
: -—-—+»—+-=--—+wx=-—’—-—-h~coJa(t) (1)
C at? L Cfdt L dt
2
where ©° = 1/L (C° + u)
and J (t) is the instantaneous value of the total
a anode current. il
This is given by: !
(2) .

\ s s
"I =3 (0 s gy (6) [Ty v p (0T, T

J
a
The first component of this equation represents the
the second component

dynamic value of the anode current;
gives the shot current and the third represents the

Card 2/6
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. Influence of the Flicker Noise on the Wi t{'og'an ng; lator

Spectral Line
flicker current of the tube; the coefficients Yy
and Y, are referred to as the depression coefficients

and indicate the effect of the noise reduction in the

presence of the space charge. Since the flicker noise

depends on the fluctuations of the tube slope, one of

the ways of estimating its influence on the frequency .
is to consider the fluctuations of the dynamic capacitance “
of the tube. The capacitance can be expressed as y

w(t) = L}C\ﬁé Ly * 6053 where §3 is a certain random

function having its spectrum in the region of the low
frequencies. Eq (1) can therefore be expressed as Eq (4),
where the functions in the right-hand side portion of the
equation are given on % 575. Eq (%) describes the
fluctuations in an oscillator with one degree of freedou.
The solution of Eq (4) is assumed to be in the form

x =acosY + ul(a,?) where a is the amplitude,

Card 3/6‘¥ is the phase of the oscillations and ul(a,ﬁy) is a
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Influence of the Flicker Noise on the Width of an Oscillator
Spectral Line

second~order correction to the solution given by the first
| approximation. The amplitude can be expressed as
N a = ao(l + a) , while the phase may be given by

W= w t +-W1 + @(t); a(t) and ¢(t) represent the

amplitude &nd phase fluctuations. The formulae for
determining these quantities are given by Eqs (5). If it
is assumed that the tube has a cubic characteristic,

iee. J =SV - slv3 , where S is the slope of the tube
and V is the voltage amplitude at the grid, Egs (5)

can be rewritten as Egs (8). The solution of Eqs (8)

is used to evaluate the spectrum of the amplitude fluctu-
ations, wa(ﬂJ and frequency fluctuations 'wv(ﬁo o

These quantities are expressed by Eqgs (10) and (11),
respectively. In the case of a practical oscillator,
Egqs (10) and (11) can be simplified and the resulting

formulae are in the form of Egs (12) and (13). These are
Card 4/6 -
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Influence of the Flicker Noise on the Width of an Oscillator

Spectral Line

used to determine the frequency fluctuations caused
by the flicker noise in a practical circuit having
the following parameters:

fo =1 Mc/s; Q = 50; Jl = 7 mAj Jo = 10 mA;

C, = 200 pF; r = 16 {) and the oscillator power
P=1W. It is found that the bandwidth of the

fluctuation t&Fe = 3.3 x 10‘8 ¢/s . If the oscillator

considered above contains a quadripole in its grid
circuit, such that the phase of the voltage is shifted

by a small angle g y it can be shown that the flicker
noise has no effect on the frequency of the oscillations.
The oscillator cannot be considered as an isochromnous
device. The author expresses his gratitude to

A.N. Malakhov for useful discussion and constructive
criticism and to S.M. Rytov for reading the manuscript
and also to V.N. Nikonov for his helpwith the calculations.
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50V/141-2-4.5/19

Influence of the Flicker Noise on the Width of an Oscillator
Spectral Line

There are 7 Soviet references, V//

ASSOCIATION: Nauchrwmissledovatel'skiy radiofizicheskiy institut {
Pri Gor'kovskom universitete (Scientific Research
Radio~physics Institute of Gor'kiy University)

SUBMITTED: April 10, 1959

Card 6/6

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756720004-9"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756720004-9

IES T T A A A L

oi6hl

3.1700 5/141/59/002/05/002/026
AUTHOR: Troitskiy, V.S. E192/R382

\ _

TITLE: <InfIluence of the Atmosphere on the Antenna Pattern and
the Strength of the Radio Emission Received From Cosmic Vi
Sources

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1959, Vol 2, Nr 5, pp 683 - 690 (USSR)

ABSTRACT: The normally recorded antenna pattern of a radio-
, astronomic equipment is the so~called "“cosmic' pattern,
which corresponds to a given fixed position of the
antenna system relative to the surface of the Earth.
However, it is often necessary to determine the pattern
of an antenna system consisting of the actual antenna
and the Earth in a uniform medium by employing the "cosmic"
pattern., For this purpose, it is necessary to know the
attenuation function for the radiation flux near the
Earth surface. R The attenuation can be due to the absorption
or to refraction phenomena. The attenuation function
caused by the absorption was determined in Ref 1. In the
following, an attempt is made to determine the attenuation
Cardi/7 Produced by the refraction during the passage of the Lr/,
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s/141/59/002/05/002/026

Influence of the Atmosphere on the Antenni'BE{FZER and the Strengtn
of the Radio Emission Received From Cosmic Sources

radiation through the atmosphere. For the purpose of
analysis a spherical coordinate system having its origin at
the receiving antenna is chosen. The coordinates of the
source are described by the true () and apparent (z)
zenith distances. The space surrounding the source is
uniform and has a refractive index n, . The atmosphere is

assumed to be a weakly absorbing, non-uniform medium,
having a refractive igdex n{l - ix) , which depends on
the height; also, # <1 « The complex refractive
index of the medium in the vicinity of the antenna is
nz(l - iuz) . A pencil of rays issuing from an element

normal to the rays of the source surface is ddl H

these fall on a perpendicular area s, at the Eartih b

surface (see Figure 1). During its passage through the
atmosphere, the pencil of rays is refracted and changes ,
its cress-section. Secondly, the atmosphere absorbs L/r//

Card2/7
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Influence of the Atmosphere on the Eﬂé%&?%%&tern and the Strength
of the Radio Emission Received From Cosmic Soureces

Card3/7

energy in accordance with e—yﬂz) , where Y(z) is the

overall optical thickness of the atmosphere. It is
shown that the flux passing through 8, is expressed
by:

aw = I;s,d0(g)e” -v(L) _ I,s,d0. (2) (2)

where do.(7) = dﬁl/r and dfl(z) = ddzlrz H

these quantities represent the true and the apparent
spherical angles of an element at the surface of the
source. It is now assumed that the pattern of an
antenna situated in a medium near the surface of the
Earth is represented by F ; the cosmic diagram is

denoted by FK , While FKO is the cosmic diagram in

the absence of atmospheric losses. Now the transition

from the coordinates 2z, ¢ in the atmosphere to true
coordinates [, ¢ is effected by employing: L%///

s
e
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Influence of the Atmosphere on the Anté%ﬂk“g§¥¥%rn and the Strength
of the Radio Emission Received from Cosmic Sources

L =2z + R(z); 2z =10 - R() (4)

where R(z) and R(7Z) are the refraction coefficients.
- From the above, it is found that the directivity DK

and the efficiency 1, of the “"cosmic" antenna are

related to the directivity D of the actual antenna
system by means of Egs (5) and (6). The spectral
density can therefore be represented by Eq (8). On the

basis of the above, the antenna temperature Ta is
expressed by:

n
.
Y

Tl(C)DK(C a‘P) 4.0. (C) =

Y (Z)p (4 v)aq(z) (9)/

Cardk/7
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Influence of the Atmosphere on the Antm&&?%é&%&&n and the Strength
of the Radio Emission Received from Cosmic Sources

From this it is seen that the strength of the source

can be determined either from the "cosmic" antenna
pattern and the truc dimensions and brightness of the
source or from the actual antenna pattern and the apparent
dimensions and brightness of the source. It is shown
that the spherical angles of the source aye expressed by
Egs (11). The function Yy = [} + R;(zf] of Egs (11)

was evaluated for a standard atmosphere having a humidity

of 10 g/m3 and the results are indicated in Table 1 and
shown graphically in Figure 2. It is now possible to
consider various special cases. If the beam widtk of the

antenna pattern and that of the cosmic antenna are much
smaller than the apparent and the true angular dimensions
of the source, the antenna temperature can be expressed
by Eq (12), where « and a are certain constants

K
characteriding the influence of the side lobes. When the
Card5/7 br/
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s/141/59/002/05/002/026

2
Influence of the Atmosphere on the Ad?é&éf%g&tern and the Strength

of the Radio Emission Received from Cosmic Sources

beam width of the antenna is much greater than the
angular dimensions of the source, the temperature is
represented by Eq (13). From this, it is seen that as the
height of the source is increased, the strength of the
received radiation decreases proportionately to the change

. of its apparent dimensions. This attenuation of the

i received signal can be referred to as the "refraction-type
attenuation". On the other hand, it is found that for
a point source, the refraction attenuation is always
present, irrespective of the width of the radiation pattern.
When the width of the pattern is comparable with the angular
dimensions of the source, the antenna temperature is given

by Eq (15).
There are 2 figures, 1 tables and 5 Soviet references.
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S/141/59/002/05/002/025%
Influence of the Atmosphere on. the Antenngﬁﬂﬁﬁﬁgggand the Strength
of the Radio Emission Received from Cosmic Sources

ASSOCIATION: Nauchno-issledovateliskiy radiofizicheskiy institut
pri Gor'kovskom universitete {(Scientific Research .
Radiophysics Institute of Gor‘'kiy University) L{//

SUBMITTED: May 12, 1959
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SOV/109-4-1-4/30

AUTHORS:Zhevakin, S. A, andTrojtskiy V. S

TITLE: Absorption of Centimeter Waves in a 'Strsilfied Atmosphere
(Pogloushcheniye santimetrovykh voln v sloistoy atmosfere)

PERIODIC%L R%dlotek_halka i slektronika, 1959, Vol 4, Nr 1, pp 21-27
USSR

ABSTRACT: The article giv s complete formulae for the evaluation of
the absorpbtion in the atmosphere, which take into account the
curvature cf the Earth and the refraction. The formulae per-
mit the calculation of the absorption for centimebtre waves by
using the temperabture and the absolute humidity at the Earth's
surface as ths basic data, A path L between points 1 and
2 at heights hl and h2 in the atmosphere is considered

(see the figure on p 22), The complete expression for the
raflection ccefficient at a height h is given by:

M= nlgpl(h) £ oty (h) ¢D)

where nq is the absorpbion coelfficient due to the presence
Card 1/5
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Absorption of Centimebter Waves in a Stratified . Atmosphere

of hydrogen and u is the absorption wefficient due to
water vapours; ?y and ®> are functions of height such

that wl(O) = 95 (0) =1 ana @y () = 95 (@) = 0 , The
absorption in an element of length df is equal to

o~n(h)al : S0 that the total absorption is expressed by
Eq.(2), where J and JO are field intensities at any point

in the presence of absorption and in the absence of absorpt-
ion, respectively. Since d/. can be expressed by Eq.(5),
where n, is the refraction ccefficient at point 1 and =n

is the refraction coafficient at a given point of the path L ’
the tobal attenuation coefficient for the wave can be written
in the form of Eq,(6). This can also be written as Eq.(7),
where quantities 21 and f

{_,2 are expressed by Egs.(8). The
quantities Zl and Lg denote the effective path lengths in
a dry atﬁoaphere and in the preseace of water vapours, The
pressure and the vemperature for the standard atmosphere at
a heigh% h can be represented by Egs.(9). On the other
hand, tkLe absclute humidity at a height h is given by Eq,(11)
where o is the humidity at h = 0 and HO is a
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Absorption of Centimeter Waves in a Stratified Atmosphere

characteristic quantity for the water vapour which, for the
USSR, is equal to about 2.6 km. The absorption coefficient
due to the hydrogen is expressed by Eq.(13) where D 1is a
constant, 7V 1is frequency.. T 1is the absolute temperature
of the hydrogen, N is the molecular concentration of the
hydrogen. {(y\) is the width of the absorption line and

& =AY/¢ . For the waves of 1.5 to 10 cm the hydrogen ab-
sorphion coefficient can be simply expressed by BEq.(14). For
the standard atmosphnere the function 9, can therefore be

expressed by BEq.(18). On the other hand, the function ¢, ,

which takes intc account the absorption due to the presence
of water vapours, is expressed by Eq,(22). The final ex-
pression for the absorption coeffiecient is therefore given by:

By Hy

w(h) =n.e T +apge , (24)
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Absorption of Centimeter Waves in a "Siaabified Atmosphere
where Hy = 5.5 km and H, = 2.1 kn, The quantities '
and 12 can therefore be expressed by Egs.(27), provided
the simplification defined by Eq.(25) is adopted; ag in

Eqs.(27) denotes the effective Barth radius, The quantity L
of Eqs.(27) can be expressed by Eq.(29) or Eq.(30); this can
also be written as Eq,.(31). Similarly, 12 can be expressed

by Eq.(32). Function £(t) in Egs.(31) and (32) is evaluat-
ed in Table 1. Egs,(31) and (32) were used to determine ll

and [, for various L , O, and h, . The values obtained
are shown in Table 2; these were calculated for H; = 5.3 km,
Hy = 2.2 ko and ag = 9000 km, From the table it is seen that

the maximum effective path length in a dry atmosphere does not
exceed 274 km and that in the water wvapour of the atmosphere
is less than 176 km, The authois exprsss their gratitude to

Card 4/5
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Absorption of Centimeter Waves in a Streiified Atmosphere
N, M, Tseytlin for his help in this work. The paper contains
1 figure, 2 tables and 6 references; 1 reference is English,
1 French and 4 are Soviet,

ASSOCTIATION: Radiofizicheskiy institut pri gosudarstvennom universi-
tete im. N, I. Lobachevskogo, g. Gor°‘kiy (Radiophysics Inst-
itute of the Stave University imeni N, I, Lobachevskiy, in
the town of Gor'kiy)

SUBMITTED: May 13, 1957.
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TROITSKIY, V. S. and STREZHNEVA, K. M.
Phase Characteristics of Lunar Radiation of 3.2 cm Wave,

report presented at the International Symposium on the moon, held at the
Pulkovo Observatory, Leningrad, USSR, 6-8 Dec 1960.
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AUTHORS: - Troitskiy, V.S. and Tseytlin, N.M,
TITLE: Method of Measuring the Scattering Coefficient and

Background Noise™of Antennae. Absolute Measurement
of the Background Brightness at Ultrahigh Freguencies

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, 1960, Vol. 3, No. 4, pp. 667 - 671

TEXT: The conditions of measuring the background
are first considered. It is assumed that the space
o surrounding the antenna is for a given wave characterised
R by a brightness temperature distribution T(p, ¥) , which
. should be measured by means of a radiometer having a
. radiation pattern F(¢ - ¢°, Y - °) where ¢° and
are the azimuth and the height of the main beam of the
antenna. The noise at the output of the antenna is given by:

T, (0% W) = T (0% )1 - B) + B (0°)nB + T (1 - M) (1)

o

where T is the efficiency of the antenna,
To(l - M) is the internal noise of the antenna and

Card 1/6
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E192/E382
Method of Measuring the Scattering Coefficient and Background
Noise of Antennae., Absolute Measurement of the Background
Brightness at Ultrahigh Frequencies

T0 is the ®emperature of the body of the antenna,

The temperatures Tnn and TB are defined by Eqs. (2) and
represent the average intensity of the background contained
in the main lobe and all the remaining lobes of the antenna,
respectively; the parameter [ in Eq. (1) represents the
portion of the power radiated in the side lobes of the antenna,
The first term of Eq. (1) represents the noise received by the
main lobe of the antenna pattern, while the second term
gives the power of all the remaining lobes., When measuring
the background brightness it is necessary to determine the
first term of Eq. (1). However, in order to avoid errors,
it is necessary that the quantity T(p, ¥) be constant
within the limits of the main lobe. The method proposed
consists of measuring the radiation from three definite

Card 2/6
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E192/E382
Method of Measuring the Scattering Coefficient and Background
Noise of Antennae. Absolute Measurement of the Background
Brightness at Ultrahigh Frequencies

calibrating regions which can be arbitrarily situated in space.

The true zenith is chosen as one of these calibration

directions. The second direction is represented by the

zenith "reflected" into the antenna by means of a flat mirror;

the third direction is obtained by directing the antenna onto

an absolutely dark surface situated together with the flat

mirror and having a temperature To « Both surfaces are -

situated at the horizon level. The antenna noise temperature,
when its main lobe is directed towards the zenith (wl. q&) .

is given by Eq. (3). The noise temperature at the output of
the antenna when it is directed onto a reflecting surface
(¢2 and \p, ) is given by Eq. (4), while the noise temperature,

when the antenna is directed onto an absorbing surface having
the same coordinates ¢, and \Y, , is defined by Eq. (5),

.
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s/141/60/003/004/011/019
. E192/E382

Method of Measuring the Scattering Coefficient and Background
Noise of Antennae., Absolute Measurement of the Background
Brightness at Ultrahigh Frequencies
where Trﬂ and Tg are determined from Eq. (2). Finally,
the main lobe is directed towards the region whose temperature
is to be determined (coordinates 0 and qu) ;3 the

temperature is now given by Eq. (6). From Eqs. (&) and (5) it

follows that Z;TBZ is given by Eq. (7), from which it is

possible to determine 7N(1 - B) ; this is given by Eq. (8).
The temperature qnnx is therefore given by Eq. (11). All

the gquantities in this equation are known except FAN 3

however, in most cases, /A can be neglected. 1In order to
determine the background noise it is necessary to introduce

an additional measurement, namely, the noiso at the output

of the antenna is compared with the noise of a black body, which
is substituted for the antenna. The temperature of the black

Card 4/6
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Method of Measuring the Scattering Coefficient and Background
Noise of Antennae. Absolute Measurement of the Background
Brightness at Ultrahigh Frequencies

body is To . By employing this measurement it is possible

to determine approximately the quantity n (Eq. 14). It is
then possible to determine Bl and a more accurate value of

n . Finally, T and Tﬁz can be found. From these, it is

1
possible to detéimine the magnitude of the background noise,
By employing the above method, 1% and f§ were measured for
a 4 m paraboloid provided with a waveguide radiator. It was
found that 1M = 0,85 and B = 0.34 . The quantity f was
also determined by a different method and it was found that
the two values were in good agreement,
There are 3 references: 2 Soviet and 1 English,
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Method of Measuring the Scattering Coefficient and Background
Noise of Antennae, Absolute Measurement of the Background
Brightness at Ultrahigh Frequencies

ASSOCIATION: Nauchno-issledovatel®skiy radiofizicheskiy
institut pri Gor'kovskom universitete
(Scientific Research Radiophysics Institute of
Gor'kiy University)

SUBMITTED: March 17, 1960
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S/141/607603/006/022/025
31550 (/057,/062,//24) E032/E114

AUTHORS: 'Troitskiy, V.S8., and Tseytlin, N.M.

TITLE: A Method of Measuring the Dielectric Constant of
Lunar Soil

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1960, Vol.3, No.6, pp. 1127-1128

TEXT: The dielectric constant of lunar soil has only been
measured at optical frequencies using observed values of

Brewster's angle for reflected solar light. Owing to the
irregularity of the surface under investigation, the angle cannot

be determined very accurately, and the dielectric constant is

found to lie between 2 and 2.5. The present authors suggest that

the larger radio telescopes which are now available should be used

to study the polarization of the radio emission of the moon.

Such measurements could be used to determine the dielectric 0(

constant of the lunar medium at radio frequencies. The method
suggested by the present authors consists in the measurement of
the radio brightness for the horizontally and vertically polarized
radiation from a chosen part of the lunar surface. If o, ¢

Card 1/ &
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A Method of Measuring the Dielectric Constant of Lunar Soil
are the selenographic coordinates of the chosen region, then
. T, = Tcp(w, ¢) [l - Ry (g, a)] \/X(

Te' = Tcp(w,\p) [1 - R_ (e, aU ;

where 7T, and T, are the brightness temperature of the surface
for the vertically and horizontally polarized radiation
respectively, R(e, a) is the reflection coefficient, a is the
angle between the line of sight and normal to the surface, and
Tnp(w,lb) is the average temperature of the surface layer.

Since the loss angle of the lunar soil is relatively low (Ref.1l),
thie reflection coefficient R may be calculated from the Fresnel

formulae. Fig.l shows calculated values of Typ/T, as a function
i’ a for various values of the average dielectric constant in
range 1.2 - 5, The distance of the region under investigation

trom the limb of the lunar disc is indicated below the horizontal
axis, It is clear from this figure that regions in the neighbour-
hhood of the limb are the most suitable. The knowledge of the
Card 2/4
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A Method of Measufing the Dielectric Constant of Lunar Soil

optical and radio values for the diclectric constants may be usecd
to obtain information about the density of the surfacc material.
The above discussion strictly applies only to the case of
specular reflection. In reality, the-reflections will be
appreciably non-specular and the results will depend on the
"roughness" of the surface. However, 8 mm experimental data
(Ref.2) indicate that even in this wavelength region the specular
- effect is quite appreciable.

There are 1 figure and 2 Soviet references.

ASSOCIATION: = Nauchno-issledovatel'skiy radiofizicheskiy institut
oo pri Gor'kovskom universitete

. (Scientific Research Radiophysics Institute of the
Gor'kiy University) o

SUBMITTED: July 1%, 1960 L7<
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8/751/61/000/008/002/005

AUTHOR: TI‘OlW
=
TTLE: Radio emission frem the moon, the physical state and nature of its

surface

Akademiya nauk SSSR. Kemissiva po fizike plaret. Izvestiya, no. 3.
Kharkov, 1961, 16 - 30,

Investigations of the radio emission from the moon, made at 0.4 and 3.2
lengths, it is shown thz results do not agree with the prevalent model of
r's outer crust, supposedly consisting of a thin ron-heat-conducting 1ay-
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vering the moon's rOCKS and Transparent 1o radic waves. <ne chanacter of
wzvelength Cependence of the radio emission from the moon indicates that
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Teads to the conclusion +hat the average cempositien of the lunar suriace
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is analogous to the average composition of earth rocks, and the moon's rocks
cannot contain any appreciable admixtures of powdered metal such as meteoric

iron. It is shown that a quantity proportional to the square root of the per-
mittivity and to the loss angle, and inversely proportional to the density,

can serve as a corvenient gauge for comparing the slectric proserties of earth
and moon rocks. Comparison leads to the conclusion that the macn's rocr is

ive porous (density 0.5 g/cmd) ard its dieiectric constant 1s about i.3.

~adic data also indicate that the moon's noor. and midnight temperat:
2 23 and 133° X, respectively. snother characteristic of the moon's
face is The quanTity v = (kzc) 2 2, where < 15 —re heat CCRAUCTLVITY ~7 T
~con's rock, p ite censity, nd ¢ the speciiic heat. : :
mcon's surface 13 estimated to be 30C. There are 4

1

aSSOCIATION: Nauchno—issledovatel‘skiy radicfizicheskly instlmut Jor'KovsEILo

universiteta (Scientific Research padiophysics Institute of the
Gor'kiy University)
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AUTHORS Troitskiy, V.S., Tseytlin, N.M.
‘A_/__———-_——'_'/ . .

TITLES mdioastronomical methods of measuring signal

intensities and of calibrating antennae and’ radio~
telescopes in the centimetre band’ :

PERIODICAL: Yzvestiya vysshikh uchebnykh gavedeniy. ﬁdiotistka.
1961| 'olo“' N°.3' pp9593-“1& .. .

TEXT3 This is a general review of accurate ablol\it_g'_su,thodl for
measuring signal intensities as is necessary, for o:ﬁﬂp}t.f@pthQio
astronomy, The authors divide the methods into twe ‘groupe,” '_‘n‘ et
the first, the calibration is by the internal noise of the | .
antenna system, In the second, it is by an external ‘2adijption &
source (e.g. & black body). A "black body".in'thi{n_},c&égti'\t; can i
mean an absorbing screen Oor s region of soil, woods of ‘méE. . - ’

The sauthors consider the Moon to be the best "black Kedy" ito use! L
particularly if highly directional antennae are emplé “‘th‘\r' They 3‘3
believe that the use of a "black body" together wgg@;_“%ﬁiocttn; N

mirror is superior to the use of the internal noisaggithe

Ny

antenna. This is because the former method not oaly permits

the
Card 1/4 » b
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measurement of the radiation intensity but also of the overall
absorption in the antenna system. It is also unnecesaary te
consider the background rediation with this methed. On the other.
hand, it is simpler, in practice, to use the internal noise. ' 3
This method also permits the neasursment of the scattering factor. . :
The authors suggest that the following investigations should he »
made in order to increass the accuracy of calibrating radio-
telescopes in the centimetre band. (a) Study of $he radio .
brightness of various soils etc, (b) Calibration of radio sources
of amall angular diameter. (¢) Further investigatiém of the
. distribution of radio brightness across the lunar disc, and its
. phase dependence at centimetre wavelengths. (a) Investigation of
methods of measuring the backgrouad radiation in the side-lebes.
(e) Theoretical and experimental investigationa iate the use
of a reflecting mirror and a black body in calibratien.
The authors consider the follewing pethods of calibration
in the main body of the text: A .
(1) by the internal noise, with the antenna directed towards the
genith (e.g. Ref .73 V.S .Troitskiy, Radiotekhnika 1 elektromika’, 2,
Card 2/4
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935, (1957)3 (2) using an ebsorbing screen (Ref .6
N,LoKaylanovskiy, M.T.Turusbekov, S .E.Khaykin, Transact, of the
Fifth Conference on the Problems of Cosmogony. Izd. AN SSSR, M.,
1956, p.347); (3) using radiation from an absorbing material
(Ref.8: R.Whitehurst, .Copeland, F ,Mitchell, Proc. IRE, &5,

1410 (1957)3 R.White , F.Mitchell, Phys. Soc.,

2, 282 (1957)): (4) using the radio emission from a wood
(Ref.13: P.Mezger, Z. fur Astrophysik, 46, 234 (1958)s Z. fur
angewandte Physik, 11, 41, (1959); Telefunken Zeitung, 32, Heft 12k,
June 1959)3 (5) by several connected methods described in Ref.l13
(V.S.Troitskiy, N.M.Tseytlin, Izv. VUS Radiofizika, 3, 667, (1960))
(e.g. measuring the dielectric constant of the soil),

Three methods of measuring the intensity of radio emission from
the Sun and the Moon are also described.

1, Comparison of radio emission from the Sun and the Moon (e.g»
Ref .27¢ M.R.Zelinskaya, v.S.Troitakly, Transact. of the Fifth
Cconference on the Problems of Cosmogony. Izd.AN SSSR.M.,1956,p°99).
2, Comparison of solar and lunar emission with that of an
artificial "Sun" and wMoon" (e.g. Ref .16: A.P,Molchanov, Iegv. VUZ
Card 3/4
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Radiofirika, 3, 722 (1960) ). These are calibrated sources, which
ares reflected into the apparatus by plane mirrors of the

correct angular dimensions. .

3, Measurement of the intensity from the Sun, the Moon and
discrete sources with the aid of an absorbing disc of small
dimensions (Ref.30: v.D.Krotikov, V.A.Porfir'yev, v.S.Troitskiy,
Tgzv, VUZ. Radiofizika (in press) ). b

There are 30 references: 19 Soviet and 11 non-Soviet. The four
most recent references to English language publications read as
follows:

W.Medd, A.Covington, Proc. IRE, 46, 112 (1958)1

R.Coates, Proc. IRE, 46, 122 (1958);

J.A.Roberts, G.J.Stanley, Publ, Astr. Soc. Pacific, 71, 48s (1959)s
J.Aarons, W.Barron, J.Castelly, Proc. IRE, 46, 325 (1958).

ASSOCIATION: Nauchno-issledovatel'skiy radiofigicheskiy iamstitut pri
Gor ‘kovskom universitete (Seientific Research Institute
for Radiophysics at Gor'kiy State University)

SUBMITTED: November 5, 1960

-,
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'UTHORSiﬂ__EfSEEEEiZl—XLE) and Tsaregradskiy,

TITLE: Noise in a two-level excited mediumA_;»

PERIODICAL:  Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
Ve l&, NO. 3, 19619 508 hind Sll& ’ N

TEXT:' A maser based on a dielectric which is°in ﬁhe form

of an excited medium can be represented by means of an inductance
and a cpacitance with the excited medium. It is important to

active medium in the equivalent capacitance. Th;ighas been done

determine the spectral density of the noise generated in the ‘/T,
by several authors (Ref. 1 - M.W. Muller, Phys.vESV3,h106, 8,

1957; Ref. 2 - R.V. Pound' Ann. physo' 1, 24,1957) but it
appears that an exact deriv e Callen=Welton formula
for a stationary excited me y desirable;

in particular, it would be 1 ine the limits
of applicability of the formula e .

masers. It is assumed that the externa

system 1s:

Card 18
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_ - -iet | s duty, -
V=V, sin (ut) = 2[v°e + Ve ], v_d:;'- v, -

Further, the system 18 assumed to consist of N+ _molecules at
the upper level and N_ molecules at the lower  level. The

distances between the molecules in the system ia such-that there
is no correlation during radiation or absorption of the individual Ai‘"
molecules; in other words, their radiation is ,n‘o”n-écoherent.

The Schroedinger equation for the wave function & can be

written as: e

d A A B
in -—lf = HY + v sin (ot) QLV » (1)
ot ST

» R
where H is the non—perturbed Hamiltonian of the system,

{
%Q is the perturbation Hamiltonian and
is the characteristio operator of th‘q_“medium.

Cara 2/8

APPROVED FOR RELEASE: 03/14/2001

CIA-RDP86-00513R001756720004-9"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756720004-9

S R R R R T e s

€23 @

LRy

siol
5/141/21/004/003/012/020
£LY2/E382
Noise in a two-le\rel caee

of the
i the eigen values En
the absence ok perturbatlon,
In e :
gtem are: '
enorgy of the 8Y Hohh 3 Enwxl

' £ the
levels En o bed
terest, the encrsy ower, absoroe
In cases of pr?‘:lg.i;u%let!;rmined’width- Tho average P
systom have & ~epresented by! _
by the system can be TeP¥ ol Q] Ene ) P p (Bt 1) (4)
-.-.huan Sf(Enl)P(E’") {\(bnz+' B
P(“’)g 2h .

Enl - )
; P 2 —Thw dEpae .
‘ — 1< E",-—‘Iul)\ dl Em>V0 (E"’ hn)) Gine: i

Since
i tates E .
£ the initial 8 no
% js the density o
where (- (Lna)
3

. (6)
c_/N, = C /N _

d by
the average power can be eoxpressse y

(7)
p(e) = et (1 - N, /) -

card 3/8
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Noise.in & two=1level seee

fined by: -
where C+ and C_ are de - e
. A v l ‘

L (5) .

N . E‘

" ho | Q1 Ened 0 (En

C+=t;—/fj f(E,.u)p(En-)\(E.-i— o
e —-hlﬂ) dEmT.

2h s

- . L
‘énﬂﬁngMpMMHEmJMQWMHPwM
| | \ ’ be
from the field can
over absorhed 1 oin S gnal.
O s o::ih‘e)r ::‘x:d;'egl;:nge of the system to the per 2
* .gxpressed bY

the
i operator Q in
nce of the perturbation modifies the opel!
- The prese ;
following manner:

~

. < " 8)
= =jut . s dot (
Q= (aVoe Ju + a¥ V e )

(o]

L B
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N , |
a'(vw) = 'n"( - —i) £(E, VO !\Ena)\< B, *
- (10) .

na

+ ‘ﬁm‘ Q‘Ena)\z Q (B + Ho) dE

A its mean
ratoX Q is Zero,
lue of the cperal . nce of the
While the average ]{:’aequal to zerc, even in the a‘:-:evuue of Q
gquare Val:e i; noIt is shown that the mean squa
external signadl.
is given by:

Card 5/8
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N,
1+ = )
—-_— N l .
/\2 = 1-‘-' e 2" {w)dw (
e P N, *’f'
l - —
("] ‘ N
This can also be expressed by:
A 2a" (w) (16)
. T )
Qz(m) = --ﬂ—ﬁ-)———'—‘ @ (w. 9¢¢
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Lo O o

® (o, 'r;“) = —

+
Ko/ kT
e ;96— 1

in which T,¢‘ is the effective temperature, as defined by:

-'ﬁm/k‘TBQb

N, /N_=e (15) .

+

It is seen from the above that for a medium in thermal
equilibrium T3¢? is equal to its real temperature and Eq. (16)
a

is then identic with the Callen-~Welton formula. Further,
the fluctuation-dissipation theorem of Callen and Welton is
valid also for non-coherent fluctuations for any distribution of
N and N_ . The formulae are used to determine the noise

spectral énsity in a beam-type molecular amplifier. The

resonator of the amplifier is represented by a resonant circuit,

whose capacitance in the absence of the dielectric is ¢ and
o

Card 7/8
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where the dielectric has a permittivity € = e! - ie" . It is
shown that the spectral density of the noise is expressed by:

2 eg"(w) .

A PR ACHINYY (19 .

mco\s\

There are 1 figure and 20 references: 12 non-Soviet-hloc

and 8 Soviot~bloc (one of the Soviet references is translated

from English). The four latest English-language references
. mentioned are: Ref. 1 - Phys.Rev.. 106, 8, 1957; Ref. 3 -
T J.P. Gordon, L.D. White, Proc. IRE, 416, 1588, 1958;
' Ref. 5 ~ J.C. Helmer, M.W. Muller, IRE Trans., M.T.T.-6, 210, 1958.
Ref- lf - MlLo Stich - J. Appl. Phys-, 29, 782' 1958-

ASSOCIATION: Nauchno-issledovat el?skiy radiofizicheskiy institut
pri Gor'kovskom universitete (Scientific Research
Radiophysics Institute of Gor'kiy University)

SUBMITTED: November 12, 1960

Card 8/8.

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756720004-9"



"APPROVED _FOR RELEASE: 03/14/2001

»C'ZVII’ATR?P876-00513R001756720004-9

- -
o S TN 1B Sy

30676
a/141/61/004/ook/003/024
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' AUTHORS : Strezhneva, K.M. and Troitskiy, V.5,
TITLE: Phase dependence of the lunar radio emission at 3.2 cm

wavelength

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1961, Vol.k4, No.4, pp.600-607

TEXT: The aim of the present work was to measure the lunar
radio temperature at 3.2 cm wavelength as a function of the phase
using a more accurate method of measuring the intensity than was ’
done earlier (Ref.lt y. §. Troitskiy and M. R. Zelinskaya,
Proceedings of the Fifth Conference ¢n Cosmogony, Izd. AN SSSR,
Moscow, 1956, p.99). The antenna was calibrated using the new
method described by V. §. Troitskiy and N. M. Tseytlin (Ref.2:
Izv. vyssh. uch. zav. Radiofizika, 3, 667, 1960) and the measure-
H ments were carried out using the improved apparatus described by
§ V. L. Rakhlin (Ref.3: Pribory i tekhnika eksperimenta (in press)).
. The paper begins with a discussion of the antenna calibration
method described by V. S. Troitskiy (Ref.b: Radiotekhnika i
elektronika, 1, 601, 1956; 2, 935, 1957) and A. Ye. Salomonovich

Card 144;;
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(Ref.5: Astron. zhurn., 35, 129, 1958).
carried out during August and October,
The antenna of the radio telescope was in the form of a

1960.
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The measurements were
1959 and May and September,

4 m paraboloid, the feeder being in the form of the open end of a

circular wave-guide.
function cf the lunar phase angle.

temperature in the case of vertical polarization,

Fig.l shows the radio temperature as a
The points represent the

the crosses

represent the temperature in the case of horizontal polarization
and the full line gives the weighted averageove the lunar disc.

As can be seen,

the average curve is somewhat asymmetri@ﬁﬁzgk_

although it can be quite well approximated by the formula

T = 255° + 16°cos QQt - 50°).

This shows that the ratio of the depths of penetration of electro-
magnetic and thermal waves (v. S. Troitskiy, Ref.8: Proceedings of

the Fifth Conference on. Cosmogony,
p.325; Astron. zhurn, 31, 511,
hence b/N =2 2.2.

card 2/K 3

Izd.,
1954) is approximately 7.0 and
The phase shift in the case of a single layer

AN SSSR, Moscow, 1956,
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model should be 41°," This is smaller than the: observed value
but lies within the experimental error.. Acknowledgments are
expressed to N. M., Tseytlin for calibrating the antenna and
assistance in the analysis of the results, There are 1 figure
and 15 references: all Soviet.

-ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy institut
S : .pri Gor'kovskom universitete ) . ’ -
. (Seientific Research Radiophysical Institute of the
Gor'kiy University) ' N

~ SUBMITTED: October 21,.1960
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AUTHORS: Krotikov, V.D., Porfir'yev, V.A. and Troitskiy, V.S.

TITLE :

. skandagdisntiem of- LUt

T Ay el en SUMNRESR ;. '

PERIODICAL: IZVBBtiya'fybshikh uéhebnykh zavedeniy, Radiofizika,
1961'v°l'l*| No.lig p-759

TEXT: 'Prjes‘eh't'i"a'dib-aétronomical methods for absolute
measurements of centimetre’ waves do not ensure an accuracy better ’(

than. 10-15%. The present authors have developed a method for the
acéﬁxéj:é.méé”s'ﬁrémeht'of £he radio emission: of the moon and of
diécrétéliénfbeé"ln'%ﬁé”ceﬁtimétfe range. The method is a
davelopment. of théﬁﬁfocédure-desciibed by V. S. Troitskiy and
/oo N. M. Tseytlin (Refs.l and 2: Izv. vyssh, uch. zav. Radiofizika,
a 4 393, 19613 Ibid, &+ 600, 1961), R. N. Whithurst, J. Kopeland,
F. H; Mitchell (Ref.3i Proci IRE 45, 1410,°1957) and
A. P.,'Mnlnhhiiéi'?'(nef'.'lf:'Izv.w’ris'sh. uch.zav., Radiofizika, 3, 722,
1960). It ensurss an accuracy of the order of 1%. It has been
used in the precision measurement of the radio temperature of the

moon at 3.2 cm wavelength, The vertical polarization measurements

it gsgniasion SUL3IRHIA "
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were carried out using a radiométer with a 1.5 m diameter mirror.
The sensitivity threahold was 0.2°Kk at a time constant of 16 sec,.
The beam width was 1.3° and ensured almost uniform #jillumination"
of the lunar disc.’ The radio temperaturewes therefore
practically aqual to the average brightness temperature.of the “f;
disc. The liunar emission was measured by comparing it with two
staundards, namely, a perfectly black disc with apparent angular
dimensions egual to those of the moon, and a further standard in
the\fOnmabfTé"blaéK plane covering the main lobe and having a
central. aperture with dimensions egual -to those of the lunar disc.
i Both standards were placed ;5-20°'above the horizon.
: Atmdsphétié.ahéorptidn‘and differences in the angular dimensions
of the.moon and the standard werd taken into account, The radio
temperature averaged over the disc at 3.2 cm wavelength was’ found
to be - ':1-3 0° + 13.5° ( | so
Tﬂ i:ﬁ Tn‘dfk 210° + 13,5° cos t - 55°).
o

The total systematic error is estimated to be less than + 2.5%.
Card 2/3 :
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It is stated that(with cértain improvements) the accuracy can be
reducad by a factor of 2, - This result was used to compute the
bri@htnasa'tempéritﬁfé’nt“the centre of the disc and the result is
T . = 226°, The lattsr iz in agreement with the value reported
bY*K. M. Btrezhnevs and V.- § Troitskiy (Ref.2). Furthen
details will be published later., There are 5 references:

4 SBoviet. .and 1 English (quoted in text),

[Abst_ractor'a Note: Complete translationJ
ASSOCIATION; Na'uchﬂbniiéledmratel'skiy radiofizicheskiy institut
pri Gor 'kovakom universi tete

(8cientifie Reiéaréh'nadiophysical Institute of
the Gor'kiy Univeraity) -

SUBMITTED:  June 23, ‘1961
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AUTHORS ¢ Krotikov, V.D., Porfir'yev, V.A., and Troitskiy, V.5.

TITLE: pevelopment of a method for the preﬁision measurement
and calibration of the lunar radio emission at

}\::3.2 cm

PERIODICAL: Jzvestiya vysshikh uchebnykh zavedeniy,
] Radiofizika, V.4, no.6, 1961, 1004-1012

TEXT ¢ The method described consists of the comparison of
the radio emission of a given source with the thermal radio :
S emission of a perfectly black disc heated to the temperature of
o its surroundings and placed against the background of the sky at ,/&f
a sufficiently large elevation angle. Since the calibration
signal is equal to the difference between the temperature of the
disc and the radio temperature of the background at the
particular elevation, this method cannot be used at wavelengths
beyond the millimetre range while at low frequencies it is
limited by diffraction effects. Instead of a disc one can also
use an aperture in a black plane. Tie measurements were carried
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out in two stages. To begin with the artificial moon, i.e. the
black disc, is placed in the beam of the antenna and the increase
in the antenna temperature at the particular angle 1is determined, t
Next, the disc is replaced by a black plane covering the main
lobe of the antenna and containing a central aperture equal in
diameter to the disc, and the change in the temperature when the
disc is inserted into the aperture is determined. Finally, the
signal from the moon is recorded in the usual way. Experimental
verification of the method showed that it is capable of a 2%
accuracy. It is said to be similar to that described by

R.N. Whithurst, J. Kopeland and F.H. Mitchell (Ref.3: Proc. IRE,
v.k5, 1810 (1957)). Tt was found that the diffraction error
which occurs at low elevation angles may be determined and
excluded with the aid of a second thermal standard in the form
of an aperture in a black plane, or.by means of two thermal
emitters forming a system of additional screens. The method has
been used to determine the average radio temperature of the lunar
disc, It was found that the temperature variation is given by
(one cycle):
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1., = 210° + 13.5° cos (2t - 55%) 4 1.7° cos (202t + 44%) «

..

+ 0,5° cos (3LLt + 11°) (winter months) (13)

The rms error in the temperature is less than * 2.5%. The
accuracy of the amplitude is better than * 5%. Acknowledgments
are expressed to N.M. Tseytlin and V.A. Razin for discussing the
work and criticisms. A.P. Molchanov 1is mentioned in the article.
There are 2 figures, 1 table and 8 references: 7 Soviet-bloc and
1 non-Soviet-bloc. The English language reference reads
Ref.3:s R.N. whithurst, J. Kopeland, F.H. Mitchell,
Proc. IRE, v.45, 1410 (1957).

ASSOCIATION: Nauchno-issledbvatel'skiy radiofizicheskiy institut

pri Gor tkovskom universitete

(scientific Research Radiophysics Institute at

Gor 'kiy University)
SUBMITTED: May . 13, 1961
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AUTHOR: Troitskiy, V.S5.
TITLE: Radio measurements of the dielectric constant and the

density of the material of the top layer of the Moon
PERIODICAL: .stronomicheskiy zhurnal, v.38, no.5, 1961, 1001-1002

TEXT: Direct measurement of the dielectric constant of the top
layer of the Moon formations is of particular interest, since it
would permit determining the density of this layer. Direct
measurement of the density could provide an answer on the question
whether this layer is a uniform dust or a solid foam. In both
cases the nature of the propagation of the radio-waves inside the
surface of the Moon (refraction, damping) is determined by the
average values of the dielectric constant and permeability of a
medium consisting of cavities and a dense crystalline substance.
The features of radio radiation of the Moon are determined by the
average values of € and 3y and, consequently, only the latter
can be measured from radio radiation measurements. The simplifying
assumption is made that for a crystalline continuous medium, the
permeability 4 = 1 and the dielectric constant equals €y The
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.
dielectric constant & of a porous material when the crystalline
phase is considered as being the basic system and the pores are
considered as being inclusions will be :

Lo ] 3
£ = &y 1- 250+1 (1) bf/

1t ¢

o
where « = l-—?av/?k (Pav - average density, ek’ - real dvensity),
The value € can be taken from data of rocks on the Earth
obtained in the centimetre wave range (Ref.3: V.lL.uvaeirevskiy,
Zh.tekhn.fiziki, 21, 667, 1951). This value depends relatively
little on the rock and can, therefore, be considered known with .
sufficient accuracy. Measuring ¢ and knowing £ _, the ratio -
ng/pk can be determined and from this the nature of the state of
the surface of the Moon can also be determined. For the case that

the surface layer is powdery, the formula for & changes somewhat
and according to C.J.F.Bottcher (Ref.5: Theory of Electric
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(2)

Radio measurementls of the ,.. S
E
Polarisation, 1952) can be written thus:
c - 1
e - 1 - av o
5 T P o o

at both these form
Yy approximation. The
based on determining the time lag of
from sections of the disc located at
red w

the equator of the Moon as compa

It can be proved th
with satisfactor

the same spot. it &=l and the v
for the centre of the disc, then at a
will be approximately from a depth

of the limb the depth will be small a
radio radiation will be considerably
the limb. If &> 1, the difference

and the limb will
waves.and the time lag of
the limb will be approxima

be small,due to the
the radio r
tely cqual
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of the author (Ref.,6- Astron.zh , 31, 511, 1954), the time lag

of the first harmonic of the brightness temperature of the radio
radiation for points on the equator with a given longitude equab

_ _b cos v’ , . .2
tg g - I T 5 cos o7 ° © o= = sin"e {3) L{r

where & = 2. From this equation we obiain

v 5 .

1 - _tg® Y S
L2 i,

& 1 - tg‘

By measuring E for a number of ¢ values (for mstance 0. 30
45 and 60°) and constructing a plot of the left-hand part of
Eq.(4) as a function of sin ¢, & can be determined from the angle
of inclination of the straight line It is necessary to take inte
consideration that seas and mainlands may give differing phase
shifts and therefore it is desirable to select for measurement
uniform sxections. If the measurements are made outside the
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equatorial region. » in the equation w:i} be the angle of 1he

normal relative to the observer of th. ‘ isr atea under Jnvewr:
gation. The most suitable wave raage . such measurements := 1hi
millimetre wave range tor which the phase shifts are not very
large and can be measured with very hygh accuracy There are

7 references: 4 Soviet and 3 non-Sovibi . Ihe English-language
references read as follows: Ref, 2 i B Havnes Nature, 186.

873, 1960: Ref.5: Quoted in text

ASSOCTATION: Nauchno-issledovatel ‘skiv tadiofizicheskiy n-t "Lﬁ
pri Gor‘*kovskom gos . un-te (
{Hadiophysics Scientific Research institute st the
Gorikiy State University)

SUBMITTED: January 31, 1961
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AUTHOR Proitskiy, V. S.

TITLE: Mean free path of molecules in a molecular beam

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41,
no. 2(8), 1961, 389 - 390

TEXT: The calculation of the mean free path of molecules in beams is
significant for molecular generators, since it allows the beam density to
be estimated. It is calculated on the assumption that all molecules in the
beam travel in the same direction end that collisions with molecules under-
going diffuse scattering during collisions may be neglected. Assuming a
Maxwellian velocity distribution of the molecules, the number of collisions

is given by » = nn025(7-4V§)/2YE;nﬂd23'0.475, where n is the molecular
density at the beam point in question, g is the effective radius of the
molecules, and ¢ = 2//AR, = m/2kT. Thus, the mean free path (¢/:) at a

point with given n is expressed oyh‘beamza)\gas’ wheref\gas indicates

the mean free path of the same molecule in the gas. There is 1 Soviet

referenge.
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Mean free path of molecules ...

ASSOCIATION: Radiofizicheskiy institut Gor'kovskogo gosudarstvennogo Q(

universiteta (Institute of Radiophysics of Gor'kiy State
University)

SUBMITTED{ January 9, 1961
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